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Claims m 07/996,817 as of terniination of interference on 2/25/02 

32. A method of monitoiing thickness change in a layer undergoing rotation of 
(a) a semiconductor device or (b) a patterned layer intern) ediate, wherein the layer is 
composed of a material selected from the group consisting of an insulating material, a 
semi-conducting material, a conducting material, and combinations thereof, and the 
semiconductor device or patterned layer intermediate is undergoing a process selected 
jfroixi the group consisting of chemical mechanical polishing, resist development, post- 
exposure bake, spin coating, and plasma etching, said method comprising the steps of 

illuminating a section of the rotating layer through the back side of the 
semiconductor device or patterned layer intermediate with light of a wavelength between 
about 1,000 rnn and about 1 1,000 nm, 

passing a reflected light signal returning from the illuminated section through a 
rotating coupler, 

measuring the reflected light signal, and 

dete]tnining thickness change based on the measured light signal. 

33. rhe method as claimed in claim 32, wherein the wavelength is between 1,000 
nmand 11,000 nm. 

34. A. method for manufacturing semiconductor devices and silicon-on-insulator 
wafers comjjrising the steps of 

poli£{hing a substrate by rotating the substrate and contacting one side of the 
suhstrate with a poHshing pad, wherein the substrate is composed of a material selected 
flrom the group consisting of an insulating material, a conducting material, a 
semiconductor material, and combinations thereof, 
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illuminating a section of a film on the substrate while the substrate rotates and 
undergoes polishing by passing light &om the side of the substrate not being polished 
through the substrate to the section of the fiihn on the substrate undergoing polishing, 
wherein the hght passing through the substrate has a wavelength between about 1,000 lun 
and about 1 1,000 nm, 

optimally receivmg a light signal reflected from the illuminated section with an 
optical receiver which rotates with the substrate, and 

passing the reflected hght signal through a rotation decoupler connected to a 
photodetector, which does not rotate with the substrate, and 

calculating thickness change with an analyzer connected to the photodetector 
based ou interferometry, 

35. The method of claim 34, wherein the illumiaated section of the fihn contains 
a pattern - 

36. The method of claim 34, wherein the wavelength is between 1,000 nm and 
11,000 mn. 

37. A method of monitoring thickness change in a film on a substrate undergoing 
rotation comprising the steps of 

illuminating a section of the film through the back side or &om the front side of 
the substrate, 

meiisuring a light signal returning from the illuminated section with at least one 
photodetector undergoing the same rotation as the substrate, 
con^^erting the Ugl:it signal to an electrical signal, 
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passfaig the electrical signal through an electrical slip ring and deteimining 
thickness chjinge based on the electrical signal. 

38. Ilie method of claim 37, wherein the flhn is undergoing apiocess selected 
from the groap consisting of chemical mechanical poUshing, chemical v^or deposition, 
resist development, post-exposure bake, spin coating, and plasma etching. 

39. The method of clahn 37, wherein the illuminated section of the fihn is 
illuminated by light having a wavelength between about 1,000 and about U,000 
nanometers. 

40. The method of clahn 37, wherein the illumiBated section of the film is 
illuminated by Ught having a wavelength between 1,000 and 11,000 nanometers. 

41 . A method according to claim 37, wherein the illuminated section of the fihn 
contains a pattern. 

42. A method of monitoring thickness change in a fihn on a front side of a 
substrate undergoing rotation comprising the steps of 

illuminating a section of the film firom the front side of the substrate, 
measuring a reflected light signal returning from the illuminated section witii at 

least one photodetector undergoing the same rotation as the substrate, 

passing the reflected light signal through a rotating coupler which connects to an 

analyzer and monitoring thickness change based on the measured light signal. 

43. The method of claim 42, wherein the film is undergoing a process selected 
from the group consisting of chemical mechanical pohshing, chemical vapor deposition, 
resist development, post-exposure bake, spin coating, and plasma etching. 
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44. The method of claim 42, wherein the illuminated section of the fihn is 
illumirated by light having a wavelength between about 200 and about 1 1,000 
nanometers, 

45 . The method of claim 42, wherein the illuminated section of the fihn is 
illuminated by Ught having a wavelength between 200 and 11,000 nanometers. 

46. The method of claim 42, wherein the illuminated section of the fihn contains 
a pattern. 

47. A method for producing a semiconductor device or a patterned layefr 
intermediate, which comprises the steps of: 

polishing at least one layer on one side of the semiconductor device or the 
patterned layer intermediate, wherein the layer is composed of a material selected from 
the group consisting of an insulating material, a semi-conducting material, a conducting 
material, and combinations thereof, 

illuminating said at least one layer with Hght of a wavelength between about 200 
nm and about 1 1,000 nm during the polishing step by projecting the light through a 
rotation decoupler to said at least one layer, 

raeaKuring the intensity of the light reflected by said at least one layer, 

calculating the thickness of said at least one layer based on the intensity of the 
reflected light, and 

tejminating the polishing step when the layer thickness reaches a predetermined 

value. 

4S. The method as claimed in claim 47, wherein the thickness is calculated based 
on interfere metry. 
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49. The method of claim 47, wherein the wavelength is between 200 and 1 1 ,000 
naijometers. 

50. A. method for manufacturing semiconductor devices and siUcon-on-insulator 
wafers from a substrate comprising the steps of 

poliKhing the substrate by rotating the substrate and contacting one side of the 
substrate with a poHshing pad, wherein the substrate is composed of a material selected 
firom the group consisting of an insulating material, a conducting material, a 
semiconductor material, and combinations thereof, 

illun:iinating a section of a film on the substrate while the substrate rotates and 
undergoes polishing by passing light firom a side of the substrate not being polished 
through the substrate to the section of the film on the substrate undergoing pohshing, 
wherein the light passing through the substrate has a wavelength between about 1,000 nm 
and about 11,000 nm, 

measuring a hght signal reflected from the illuminated section with a 
photodeteclor which rotates with the substrate, and 

passing the reflected light signal through a rotation decoupler connected to an 
analyzer, and 

calculating thickness change with the analyzer based on interferometry. 

51. The method of claim 50, wherein the wavelength is between 1,000 and 
1 1,000 nanometers. 

52. A method for manufacturing a semiconductor device, a patterned 
intermediate, or a sihcon-on-iosulator wafer firom a substrate comprising the steps of 
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polishing at least one film on a firont side of the substrate by rotation agjiinst an 
abrasive surface, wherein the substrate comprises at least one layer which is composed of 
a silicon material and wherein said at least one film is composed of a material selected 
from the group consisting of silicon oxide, silicon nitride, and poly-silicon, 

illuniinating said at least one film by shining Ught from a back side of tlie 
substrate thi-ough the substrate to said at least one film causing light to reflect off of said 
at least one Shn, wherem the illuminating light has at least one wavelength of energy 
near or below the bandgap 6ner:gy of the siliopn material of the substrate, 

passing the reflected Ught through a rotation decoupler, 

analyzing thickness of said at least one fihn based on interferometry and based on 
the reflected light, and 

stopping polishing when the fihn thickness reaches a predetermined value. 

53. The method of claim 52, wherein the rotation decoupler is a fiber-optic 
rotating decoupler. 

54. The method of clakn 52, wherein the rotation decoupler is an electrical shp 

ring. 

59. A method for producing a semiconductor device or a patterned layer 
intermediate, which comprises the steps of: 

Polishing at least one layer on one side of the semiconductor device or pattemed 
layer intermediate, wherein the layer is composed of a material selected from ihe group 
consisting of an insulating materialj a semi-conducting material, a conducting material, 
and combiiiations thereof, 

illuininatins the side of the semiconductor device or patteraed layer intermediate 
not being polished with light of a wavelength between about 1,000 nm and about 1 1,000 
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nm during the polishing step so that the light passes through the semiconductor device or 
the patterned layer intermediate a^d teachies said at least one layer, 

measuring the intensity of the light reflected by said at least one layer, 
calculating tlie thickness of said at least one layer based on tlie intensity of the reflected 
light, and 

terminating the polishing step when the layer thickness reaches a predetermined 

value. 

60. The method of claun 59, wherein the thickness is calculated based on 
interferometry. 

61. The method of claim 59, wherein the wavelength is between 1,000 nm and 
11,000 nm. 

62. A method for manufacturing a semiconductor device or a patterned 
intermediate or a silicon-on-insulator wafer from a substrate comprising the steps of 

cheniically mechanically polishing at least one fihn on a front side of the 
substrate, wherem the substrate comprises at least one layer which is composed of a 
silicon material and wherein said at least one film is composed of a material selected 
from the group consisting of silicon oxide, silicon nitride, and poly-silicon, 

illuminating said at least one film by shining hght from a back side of the 
substrate tlrix)ugh the substrate to said at least one film causing hght to reflect off of said 
at least one fihn, wherein the illuminating light has at least one wavelength of tsnergy 
near or below the bandgap energy of the silicon material of the substrate, 

analyzing thickness of said at least one frlm b^ed on interferometry and based on 
the reflected light, and 
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stopping polishing when the film thickness reaches a predetermined value. 

68. The method of claim 64 wherein said exposed layer surface is irregul^ with 
raised and depressed areas thereacross, the material removing substance applied to the 
exposed layer surface is a slurry of abrasive particles, and material is removed from the 
layer exposed surface by urging the slurry against the layer exposed surface with a planar 
surface and providing relative motion between the layer exposed surface and the planar 
surface, 

69. The method of claim 68 which additionally comprises detecting a 
characteristic of the varying intensity of the detected second beam component which 
indicates when the exposed layer surface has become planarized, and, in response to 
detecting said chaiacteristic, altering the material removal process on said layer exposed 
surface. 

70. The method of either of claims 68 or 69 wherein said relative motion is 
provided by rotating the substrate and layer with respect to the planar surface. 

71. The method of any one of claims 64, 68 or 69 wherein the layer is a dielectric 
material layer. 

82. The process according to either claim 77 or SI wherein the placing step 
includes placing the first side of the substrate m contact with an abrasive medium, and the 
process furtlier comprises the step of providing relative motion between the first side of 
the substrate and said abrasive medium. 
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^d™ins,hcpol«hiBgstepso*a.theUghtpa.sesWthesennconductordc^^^^ 

tt,c patterned layer intermediate aiui reaches said at least one layer, 

„,ea.mng the i^ensity of the light reflected by said at lea.t one layer, 
calculating the thidcness of saidatleast one layer ba^edo. the inten^ty of .l.e 

refled ed light, and ^^t^in^d 
terminating the poUshing^ep When the layer .hi.knessreachesapredetem.ured 

value. 

62 (Amended) A method for manufacturing a semiconductor device or a 
p^tternedintemrediateorasilicon-on-insulator wafer ftomasubstrate comprising the 

''''' "lemically mechanically polishing at least one fihn on a ftont side of the 
snhstrate, wherein the substratecomprises at least one layer which is composedo a 
silicon material and wherein said at least one film is composed ofan^aterial selected 
ftomthegroupconsistingof siliconoxide,silicon„itdde,andpoly-sU>con. 

iUuminatingsaidatleastonefilmhyshininglightfiomabadcideofthe 
subs,xate through the substrate to said at least one fihn causing light to reflectoff of sard 

at lei.t one film, wherein the iUunnnating light has at least one wavelength of energy 
neerorbelow.hebandsapenergyoftl«siliconmaterialofthes«b.trate, 

analyzing thickn^sofsaid at lea^t one fihn based on interferometryandbased on 

the reflected light; and , . i 

stopping polishing when the film thickness reaches apredetemnned value. 

68. (Amended) A method of removing at least a portion of a layer that is carried 
on !i first side ofa substrate, comprising; 

applying a material removing substance to an e^osed surface of sard layer but 
not to a second side of the substrate opposite said first side, said subst ance bemg 
cb^racteri^edbymodifying electromagnetic radiation incidentthereon, whereby matenal 

is removed from said layer exposed suri^ce but not from the second side of the substrate, 
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directing a first beam of electromagneti.radiallon against said second side of the 
substraleto said layer through said substrate, said fetbeam of electromagnetic xad.atton 
including a wavelength band to which each of said sv*strata and said layer is 
substantially transparent, 

receiving and detecting a second beam of electromagnetic radiation withm said 
waveleagth band that isaportion of said first beam that exits the second substrate side 

after reflection at boundary surfaces of said layer and said substrate, and 

concurrently witir material being removed from the exposed surface of the layer, 
monitoringavaryingintensityofacomponent of the detected second beam which results 

from an interference between portions of the first beam reflected 

from said exposed surface and an underlying boundary surface, 
wherein said exposed layer surface is irregular with raised and dep«^ssed areas 
thereacross, the material removing substance appUed to the exposed layer surface is a 
slurry of abrasive particles, and material is removed from the layer exposed surface by 
nrginj; the slurry against the layer exposed surface with a planar surface and providing 
relative motion between the layer exposed surface and the planar surface. 

82. (Amended) Aprocess ofremovingmaterialcaniedby afirstsideof a 
subsfrate that is held for processing, comprising the steps of: 

placing tlie first side of (he substrate in contact with a material removing 

substance, 

directing through a second side of the substrate and against said material an 
elecfi^magnetic radiation beam having a wavelength band to which said substrate and 
said material are substantially transparent, and 

detecting a particular characteristic of the state of the material removal process 
from a component of the radiation beam reflected from said material through said second 
substrate side, said component having an intensity which varies over lime from 
interference between portions of the radiation beam reflected from different boundary 
surfaces as said material is being removed. 
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wherein the material being removed is from a layer of said material that is 
different from the substrate, and wherein said boundary surfaces include surfaces of said 
layer, 

wherein the placing step includes placing the first side of the substrate in contact 
with an abrasive medium, and the process further comprises the step of providing relative 
motion between the first side of the substrate and said abrasive medium.-- 

Please add claim 87,' 

" 87. (NTew) A process of removing material carried by a first side of a substrate that is 
held for processing, comprising the steps of: 

placing the first side of the substrate in contact with a material removing substance, 

directing through a second side of the substrate and against said material an 
electromagnetic radiation beam having a wavelength band to which said substrat<; and said 
material are substantially transparent, and 

detecting a particular characteristic of the state of the material removal process from a 
component of the radiation beam reflected from said material through said second substrate side, 
said component having an intensity which varies over time from interference between portions of 
the radiation bi^am reflected from different boundary surfaces as said material is being removed, 

wherein the material being removed is from the substrate itself, 

wherein the placing step includes placing the first side of the substrate in contact with an 
abrasive medium, and the process further comprises the step of providing relative motion 
between the fust side of the substrate and said abrasive medium. -- 
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